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As an important transport infrastructure, traffic signs can provide guide 
information for drivers and pedestrians, standardize the behavior of the driver and 
ensure safety at the same time. As part of intelligent transportation, road traffic sign 
detectionhas important significance for improving traffic safety.Vehicle-borne laser 
scanning system has the ability to collect point cloudsof road and terrain on both sides 
of the groundquickly, including the real geographic space information and echo 
reflection energy, which can reflect the propertyof materialsurface.Therefore,Mobile 
laser scanning (MLS) is a promising technology for rapid 3D mapping of road. In this 
thesis, a road traffic sign detection and shape-based classificationmethodbased on 
laser scanning point clouds is presented.The main work is as follows: 
(1) Laser scanning point clouds datapreprocessing, including noise filtering, 
establishment of the spatial data index and ground filtering, provide efficient data 
structure and search index for our algorithm. 
(2) An automated method to detect road traffic sign in outdoor environments 
using mobile light detection and ranging(LiDAR) and inertial navigation technologies 
is presented. First, traffic signs are detected based on the intensity attributes, as traffic 
sign intensity has significant difference with other objects in point clouds. Second, a 
traffic sign detection method based on shape feature is applied, which recognizes 
pole-like objects (PLOs) from raw point clouds and extracted by Principal Component 
Analysis. Finally, the two detection methods are combined to form the final detection 
result.The proposed algorithm can make up the defects of detection algorithm based 
on reflectance intensity, which could miss some cases whenthe traffic intensity cannot 
bedistinguishedfrom othertargets in point clouds, and perform mutual authentication 
of the two methods. 
(3) Traffic signs are classified according to their shape, which is circular, 
















message traffic sign conveys, such aswarning, ban and instructions, more directly. 
And this step makes further identification process more simple.Based on area ratio 
between convex hull and minimum enclosed circle, minimum enclosing rectangle, the 
circular and rectangular traffic sign cluster can be recognized.Based on the three 
dimensional shape context, the shape context of target and template are constructed 
respectively, the triangle traffic sign can be recognized according to the similarity 
between target and template. 
The proposed approach was evaluated on four datasets with more than 
10kilometers. Experimentalresults show that our traffic sign detection method 
achieved an average recall value of95.7% and average accuracy of 92.3%. 
Experiments demonstrate the feasibility and effectiveness of the proposed method in 
detecting traffic signs from mobile LiDAR point clouds. 
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